Data. The dataset consisted of 76 longline sets deployed between 1970 and 1987 in the area indicated in Fig. 9 . This was part of a larger scientific survey carried out throughout the Indian Ocean by the Southern Scientific Research Institute of Marine Fisheries and Oceanography (YugNIRO), in Kerch, Crimea (formerly USSR). Details on the surveys are in (32, 33) . The longline was a multifilament fishing gear with wire leaders. This replicated a typical Japanese gear used in the tuna fishery in the 1960s and 1970s. However, in some cases this gear was modified to target sharks over the continental shelf or oceanic shoals.
Model standardization. From an initial screening of the available variables, we selected those expected to explain the variability of the data. These were, year, month, latitude and longitude (at the longline sets' deployment), distance coast (distance between the set and the shoreline), distance 30 and distance 1000 (distance between the set and the 30 and 1000 m isobaths), meanDepth, a sinusoidal function of date, stime (soak time) and number of hooks.
Hooks were included as an offset parameter.
We calculated the shortest distance between the set location and the isobaths by using the 'distisobath' function of the marmap package. Isobaths were built by using the ETOPO1 database, 1 minute of resolution. By using the same dataset, we also recalculated the depth of the sets.
Through a multi-model theoretic information approach we tested all the variable combinations and extracted a 95% confidence set of the most plausible models. This confidence set was , where R is the number of models fitted, and evidence ratios (w max /w i ) (57). We then produced a prediction model by averaging all the models in the confidence set where parameter estimates θ were averaged according toθ = R r=1 w iθi .
An important objective of this analysis was to predict the abundance of the two focal shark species, the grey reef and the silvertip shark, within suitable habitats. We therefore included the variables s coast and s 30 , which are the distances between the set locations and the closest 0 and 30 m isobaths.
We modeled a total of 14 species of sharks and rays. The most abundant species was the silvertip shark followed by spinner (Carcharhinus signatus), tiger (Galeocerdo cuvier) and sandbar sharks (Carcharhinus plumbeus). Grey reef sharks were the third least abundant (Fig 1) .
Among all the species, population indices of grey reef, blue, mako and silky sharks increased significantly, while spinner, sandbar hammerhead and silvertip sharks declined significantly (Fig. 3) .
The standardized CPUEs we obtained from these analyses were used to calculate the species composition of the shark assemblage occurring in the Chagos archipelago in the 1970s. By estimating the expected CPUEs in coral reef ecosystems, grey reef sharks were predicted to account to < 3.14% of the sharks sampled, and silvertips to 57.45%, in 1975. These proportions were used to rescale the scuba diving sighting rates recorded in the 1970s ( Fig. 2a and b) Catch reconstruction Seizure reports. Catch and arrest reports were compiled respectively by the Senior Fisheries Protection Officer who reports to MRAG and the local police. Some catch reports were very detailed with size distributions of all species caught. Others had only size ranges and the number of individuals caught by species, or size ranges with no information on the number of individuals, or only data on the total biomass caught.
When reconstructing the number of sharks taken by each boat arrested, if vessels reported only size ranges and number of individuals (n), we generated a predicted size distribution by sampling n draws from a uniform distribution going from the minimum and maximum of the range.
For some arrested vessels, catches were absent. For example, arrest data were available from 2006 (we know two boats were seized), but catches were missing. There were also cases where the vessel was arrested, the catch photographed (showing plenty of sharks, fig. S10) A considerable number of sharks in catches were recorded as simply "miscellaneous sharks" (unidentified sharks) and "reef sharks". After screening the occurrence of these categories with those of identified sharks, we concluded that reef sharks were mainly blacktip, whitetip and grey reef sharks. Hence, we calculated the mean relative abundance of these species from the data identified at the species level, and disaggregated the above pooled categories by using these proportions.
Pacific Marlin detection efficiency. To estimate total catch from IUU we assumed that the BIOT Patrol Vessel (BPV) had a success rate in intercepting intruding poaching vessels of 10%. This is a crude estimate based on sea cucumber landing statistics recorded in Sri Lanka 
Differences between model scenarios and frameworks
We run the surplus production models under four different scenarios of community composition in baseline states and during the initial scuba diving surveys in the 1970s. We also implemented the Stan model by adopting a joint modeling framework allowing the species to be modeled jointly. In general, the joint modeling approach reduced the uncertainty of the estimates especially for grey reef sharks. This was expected, as there is information to be gained from the qualitative information on the relative abundances of silvertip versus grey reef sharks in 1975.
In the separate analyses, the observed indices of abundance add very little information on the population carrying capacities and proportions of carrying capacity in 1975 (P 1 ). Whereas, the qualitative information that there are roughly 5-10 times more silvertips than grey reefs in 1975 adds a constraint, which becomes instrumental in estimating the initial proportion of carrying capacity for both species. Given that grey reef populations are increasing and silvertip populations are declining and given what we know about the respective carrying capacities, P 1 for grey reef must be quite low. Also, for similar scenarios, the joint modeling approach had an increasing effect (difference between estimates under joint and separate modeling) from baseline estimates to recent estimates ( rying capacity (K), maximum population growth rate (r), coefficient q, and catch factor (ψ) under different modeling scenarios: "baseline" (BS) and "seventies" (SS) scenario. In parentheses are the standard deviations of the posterior distributions. Model fit is indicated with their relative WAIC. 
